Bunyamwera virus and snowshoe hare virus (family Bunyaviridae) were passaged up to six times through mosquito cells in culture and the resultant viruses were compared to the input, mammalian cell-passed virus using monoclonal antibodies raised against the input virus. The mosquito cell-adapted virus population consisted of mutants which were better adapted to replication in the new host than was the input mammalian cellpassed virus and were differentially susceptible to neutralization by antibody.
We considered the possibility that neutralization was host-dependent, i.e. that an antibody which prevented infection of one cell type would not prevent infection of another. When B16.3 ascitic fluid was used at a final concentration of 0.1% (v/v) in plaque-reduction neutralization tests (Madrid & Porterfield, 1969) residual infectivity of BUN was 6.15 × 10 -3 times that of the control value when Vero cells were used as the assay system, and 8.4 × 10 -3 times that of the control value when C6/36 cells (derived from Aedes albopictus, Igarashi, 1978) were used. These results show that B16.3 inhibited infection of both Vero and C6/36 cells by BUN equally. This is in contrast to the host-dependent neutralization reported for La Crosse virus (Grady & Kinch, 1985) .
Our stock of BUN appeared to form plaques inefficiently on C6/36; the ratio of p.f.u./ml detected using C6/36 cells to that using Vero cells (the VI :VV ratio) was 4.8 x 10 -2. In an attempt to increase the value of VI : VV, we grew BUN in C6/36 for six passages (the resultant virus was called P6). While repeated passage through Vero cells had no detectable effect either on the VI : VV ratio or on the sensitivity of the virus to neutralization by anti-BUN antibody, C6/36 cell passage resulted in virus which gave a sevenfold higher VI : VV ratio than that given by BUN (data not shown). However, when tested by neutralization, P6 virus was more resistant to both B16.3 monoclonal and polyclonal antibodies (see Fig. 1 ).
We expected that the relative resistance of insect cell-passed virus to neutralizing antibodies had resulted from host-derived factors such as post-translational modification of viral proteins, rather than from mutation of the viral genome. However, when P6 was re-passed in Vero cells, the neutralization phenotype of the resultant virus was that of P6, not that of BUN (data not shown). To confirm this, we picked eight individual plaques from a titration of P6 in Vero cells and grew them in 25 cm 2 flasks of Vero cells. We then tested each strain for neutralization by B16.3 and polyclonal serum (see Fig. 1 ). To estimate the variation in the wild-type BUN population for neutralization phenotype, we plaque-purified 14 lines in Vero cells from the wildtype strain and tested them as before. The error bars (Fig. 1) from BUN. Thus, the change in phenotype following passage of BUN in mosquito cells results from the proliferation of a variant which has an alteration in the structure of its envelope glycoproteins which affects the neutralization sites. We were concerned that the phenomenon of host-adaptive neutralization antigens was unique to members of the Bunyamwera serogroup. To see whether viruses in other serogroups of the genus Bunyavirus also showed this effect, we passaged snowshoe hare virus (kindly supplied by D. H. L. Bishop, NERC Institute of Virology, Oxford, U.K.) through C6/36 ceils for two cycles. The insect cell-passed virus was tested for neutralization by a panel of anti-California serogroup MAbs (Gonzalez-Scarano et al., 1982, kindly supplied by N. Nathanson, Department of Microbiology, School of Medicine, University of Pennsylvania, Pa., U.S.A.) with BHK-21 cells. One neutralizing MAb, 807-12, detected an increase in resistance to neutralization following insect cell passage (from 2.4~ to 20.5 ~ residual infectivity) and a second, 820-260, detected an increase in sensitivity to neutralization (from 2.3~ to 0.13~ residual infectivity). Two nonneutralizing MAbs, 807-09 and 814-02, and a poorly neutralizing MAb, 807-25, detected no change in resistance (data not shown).
Our results indicate that host adaptation in bunyaviruses can result in changes in neutralization patterns caused by heritable changes in envelope glycoproteins. The changes are not simply due to different post-translational modifications; indeed, the failure of mosquito cells to sialate Sindbis virus glycoproteins has no effect on antigenicity (Stollar et al., 1976) . Since the arboviruses examined in this work can lose or alter the role of their neutralization antigens during passage through insect cells and since rapid mutation of such antigens has been observed in the insect vector population of the alphavirus Getah (Morita & Igarashi, 1984) 
